Diagnosis.-The frequency and diagnostic significance of certain lesions of the skin which may accompany gonorrhoea and gonorrhoeal arthritis have been emphasised again.54 61 The lesions include petechiae and small red sore spots sometimes with a central white necrotic region. " The clinical lesion in ful development is a haemorrhagic, purulent vesicle or bulla, surrounded by a more or less broad erythematous areola." The hemorrhagic feature may be absent. Those concerned with THE RHEUMATIC DISEASES diseases of joints should familiarise themselves with this lesion because it has been noted in cases of gonococcaemia and gonococcal arthritis, in which careful search revealed no culturally positive genital focus although gonococci were present in joints and in some of the cutaneous lesions.
In cases of chronic gonorrhaea cultures for gonococci are notably superior to direct smears, according to many investigators. But in 8 per cent. of one series of cases'8 cultures were negative and smears were positive; hence both tests should be used when possible. Some physicians48 consider complement fixation tests superior to cultures or smears, but others5w have concluded that the fixation test as generally performed is of limited usefulness and needs further refinement and standardisation.
Treatment.-The two most effective remedies continue to be fever therapy and sulfanilamide or allied compounds used alone or together. Results of fever therapy in about 560 cases of gonorrheeal arthritis were reported. 45 Complete cures were obtained in 70 to 90 per cent. of acute cases and in about 60 to 80 per cent. of chronic cases. From two to four, sometimes six to eight, sessions of fever were given, most of them consisting of five or six, occasionally seven, hours at 106 to 1070 F. (rectal) given every two to four days. With fever therapy, cures were obtained eleven times as often as with older methods (local chemotherapy, physical therapy) in cases of acute gonorrhe2al arthritis, and six times as often in chronic cases. 92 Fever therapy generally controlled both the articular and genital infections; but sometimes the latter were resistant; hence several physicians9. 59 .82 favoured the use of fever combined with pelvic diathermy and reported prompt clinical and bacteriologic cures often after the use of only one ten-hour session.
Fever therapy, given in a hospital by a trained staff, is essentially safe. During the administration of about 5,700 sessions of fever therapy to more than 1,200 patients, only two deaths occurred.57' 59 . 112 A few other untoward reactions were noted: minor burns, abdominal pains, cardiovascular collapse and two additional deaths, one of which was the first reported among children. 34 Despite its effectiveness fever therapy is admittedly a time-consuming, uncomfortable and strenuous ordeal, a procedure available to only a small percentage of gonorrhceal patients. Hence it should be reserved for those whose disease is not amenable to the newer chemotherapeutic agents. PHILIP S. HENCH Among the scores of papers45 on the effect of sulfanilamide on gonorrhoea which were reviewed for this synopsis were data on only fifty-four cases of gonorrhaeal arthritis: in thirty-eight (70 per cent.) of these fifty-four cases the arthritis was rather promptly cured; in sixteen cases (about 30 per cent.) it was unimproved, or improved but not completely cured by the drug. One report7 was concerned with the treatment of fourteen patients with proved, and four with " probable," gonorrhceal arthritis with "large doses " of the drug (daily dose, 4 grain or 0-05 gm. per pound of body weight, but not more than 120 grains or 8 gm. in one day). Nine (64 per cent.) of the former and two (50 per cent.) of the latter patients, that is, 61 per cent. of the total, were " strikingly improved " forty-eight to seventy-two hours after treatment was begun. Infected synovial fluids became sterile promptly, and no gonococci were present in genital foci after three days of medication. No relapses occurred. The effective dose varied greatly: some cures were effected with 5 mg. per cent. of free sulfanilamide in blood; in other cases 10 mg. per cent. or more was required. If definite clinical improvement was not noted seventy-two hours after starting " large doses," the doses were increased. To maintain a constant level of free sulfanilamide in blood, one-sixth of the total daily dose was given every four hours, day and night, and the fluid intake was kept constant. Doses of sulfanilamide used by others in the treatment of gonorrhaeal arthritis were: in one clinic,95 daily, 80 grains (5.2 gm.) for two days, 60 grains (4 gm.) for two days, and 40 grains (2-6 gm.) for seven days; in another clinic,25 daily, 75 grains (5 gm.) for two to three days, 60 grains (4 gm.) for two to three days, then 40 grains (2-6 gm.) for the remainder of a fourteen-day course. Although the full doses originally recommended by Long (1937) and by Colston, Dees and Harrill (1937) were used occasionally, in most cases gonorrhoea and gonorrhceal arthritis were treated by smaller doses. The true value of sulfanilamide in the control of gonorrhoeal arthritis can be determined only by treating with full doses many more patients who are known to have gonococci intra-articularly.
A statistical summary of forty-six recent reports on the use of sulfanilamide for urogenital gonorrhoea was made.45 Of 2,293 cases of gonorrhoea noted therein, cure was presumably effected in 67 per cent. (1,540 cases). Many of the patients were THE RHEUMATIC DISEASES ambulatory and were not subject to as close supervision, nor as tolerant of full doses of the drug, as hospitalised patients. Among the reasons for failure to obtain cures in some cases were the inability of about 10 to 20 per cent. of patients to take adequate amounts of the drug, use of insufficient doses for those who could take full doses, premature cessation of treatment, stopping of medication when symptomatic cure resulted but before bacteriologic cure was obtained, and the resistance of certain patients, or their strains of gonococci, to sulfanilamide. In general, however, dramatic results and very prompt and satisfactory cures were noted. Therefore it seems probable that regardless of whether the incidence of genital gonorrhoea is notably reduced or not, the incidence of gonorrhceal arthritis will be markedly lowered as more and more patients are given sulfanilamide or allied compounds early. In a series of papers which concerned about 2,247 cases of gonorrhoea treated with sulfanilamide, mention was made of only thirty-one cases of gonorrheeal arthritis: the expected incidence of gonorrheeal arthritis among that number of cases of gonorrhoea (at a rate of three per 100 cases) should have been sixty-seven instead of thirty-one cases. This observation suggests that already the incidence of gonorrhoeal arthritis has been notably reduced, and is the basis for the, perhaps unduly optimistic, prediction of some physicians that gonorrhoeal arthritis may practically disappear.
This type of treatment has many advantages: the drug is cheap, easy to use and essentially non-toxic, and it promptly cures about 70 per cent. of patients with gonorrhoeal arthritis, even though it must often be given to ambulatory patients for whom the dosage cannot be controlled satisfactorily. Its disadvantages, however, are becoming more obvious. 45 An improved technic for arthrodesis of Charcot joints was described :98 multiple bone drillings of involved articular bones to improve vascularity and osteogenesis; immobilisation for four to six weeks by a posterior plaster splint; then standard arthrodesis.
BRUCELLOSIS: UNDULANT (MALTA) FEVER Symptoms Referable to Muscles and Joints.-It is agreed that "joint pains," " pains in limbs," " rheumatic pains in back and joints " and " pains in muscles of arms and legs " are common features of brucellosis, but there is no agreement as to the incidence of true acute or chronic arthritis from brucellosis. Brucellosis is particularly common in the south-western part of the United States, and certain physicians35.69.85 there have reported that the disease commonly masquerades as rheumatoid arthritis. Physicians elsewhere are inclined to believe that most of these cases probably represent ordinary rheumatoid arthritis coincidentally present in cases of latent, sometimes of active, brucellosis.
Diagnosis.-Opinions still differ as to which of the various laboratory tests is most helpful in diagnosis; in general the agglutination test was favoured.45 A negative result, however, does not prove the absence of the disease; in almost half of one series of chronic cases negative reactions were obtained. Certain experiments"17 indicated that sulfanilamide markedly increases opsonocytophagic activity for Brucella organisms, and in some cases of brucellosis agglutination tests gave negative results before administration of sulfanilamide and positive results afterward.
Treatment.-Results of the use of serums, typhoid vaccine and certain " specific vaccines " seemed satisfactory to some physicians, unimpressive to others.45 In 81 per cent. of twentyone cases of brucellosis in which treatment consisted of artificial fever (five to twenty-two hours) cure occurred,8' but sulfanilamide appears to be the most promising remedy. Striking recoveries followed its initial use by eight patients treated in Europe, some of whom may have been entering a period of remission or recovery when treatment was begun. The further experience of American clinicians confirms that of English workers and seems to indicate that the drug is truly effective. Twenty recent reports45 gave results from the use of the drug in sixty cases of acute and chronic brucellosis: 87 per cent. of the patients were " cured " PHILIP S. HENCH generally within four to seven days. Usually the drug was given orally in doses ranging from 60 to 75 grains (4 to 5 gm.) daily for about nine days, to 35 grains (2.3 gm.) daily for about ten days. 45 . 11L 117 Because relapses occurred occasionally, some physicians advised the routine use of one to three follow-up courses, each a week long, within two or three months of " a cure."
MENrNGOCoccIc ARTHRIS The incidence of articular lesions in meningococcic infections has varied from 4-8 to 20 per cent. in different epidemics; it was recently 7-7 per cent. at Bellevue Hospital, New York. Details of twenty-three new cases were reported." Articular lesions were classified thus: (1) An early, often pre-meningitic, polyarthritic or arthralgic form attributable to peri-articular and intra-articular petechial haemorrhages in which the general prognosis is poor and that of joints is good; (2) the usual post-meningitic form, which generally appears after the fifth day of the general infection, is purulent and may produce irreparable articular damage; (3) a serous type resembling serum sickness; and (4) occasional postmeningitic spondylitis which may represent a true meningococcal entity, or in some cases may result from damage to discs from repeated spinal puncture. Articular lesions were treated by aspiration, splinting and occasionally by traction. The general infection was treated by serum and Hoyne's antitoxic-antiserum, or by sulfanilamide. The latter seemed to be as effective as, in some cases more effective than, serum. Among 205 patients with meningococcic meningitis (none with arthritis) recently treated by sulfanilamide alone or in combination with serum there were only seventeen deaths. 45 ARTICuLAR DISEASE CAUSED BY HMEMOLYTIC STREPTOCOCCI Formerly a fairly large proportion of cases of septic arthritis was due to haemolytic streptococci, but since the advent of sulfanilamide this type of septic arthritis already seems to be disappearing. Only one instance of this complication was noted among many recent reports of conditions attributable to these bacteria: perfect function was obtained in a septic knee after use of sulfanilamide and aspiration.17 This illustrates the supreme importance of making bacteriologic diagnosis as often and as early as possible in all cases of acute (septic) arthritis.
ARTHRITIS OF SCARLET FEVER: POST-SCARLATINAL RHEUMATISM
Opinions vary as to the value of sulfanilamide in scarlet fever; some say that it has no effect on fever, toxaemia or incidence of complications, but others89 noted a reduction in the incidence of arthritis in patients given the drug.
RHEUMATIC FEVER Clinical Data.-Noted in one group of rheumatic patients was a familial tendency manifest for at least three generations which strongly suggested constitutional susceptibility to the disease.84 Rheumatic symptoms affected four times as many siblings, four times as many parents, twice as many uncles and aunts, and eight times as many grandparents of thirty-three rheumatic children as they did those of thirty-three non-rheumatic children. Within two weeks each of identical twins came down with rheumatic fever and mitral endocarditis.73 Rheumatic fever frequently may attack children earlier than has been suspected: in the fatal case of an infant thirty-two months old, the disease apparently began at the age of eighteen to twentyfour months. 28 Clinical data on new series of cases were reported.4'63 Polyarthritis and carditis respectively affected 135 and 122 of one group of 150 patients whose average age was eighteen years. 4 An unusual complication in one fatal case was rectal temperature of 1090 F.12 In Philadelphia in 1936 the mortality rate for rheumatic carditis was 17*6 per 100,000 population when " probable cases " were excluded and about 25 to 30 per 100,000 population when they were included. The mean age at death was 36*5 years. 40 The incidence of rheumatic carditis among 104,163 students at eighty-six American colleges and universities was 11.6 per 1,000 (9.5 per 1,000 men, 14-9 per 1,000 women).39
Calcareous aortic stenosis occurs much more frequently than has been supposed, and is unquestionably a rheumatic lesion.22 '119 The argument on the specificity of subcutaneous rheumatic nodules has continued. One investigator,67 using supravital stains, regarded the nodules as very similar to, if not identical with, nodules from patients with rheumatoid arthritis, but another physician55 noted enough differences for him to differentiate them. Physicians agree on the type of pathologic reactions PHILIP S. HENCH found in lungs, but disagree as to whether or not they are specific for rheumatic fever: one writer7O considered the pulmonary reaction not of the simple inflammatory type (bacteria and necrosis are absent) but a hyperergic one; another writer regarded " rheumatic pneumonia " as possibly an important factor in subsequent failure of the right ventricle.36 A 87 94 indicating that patients with active or quiescent rheumatic fever have subnormal amounts of vitamin C in their serum, but it is difficult to interpret these data: it is possible that most rheumatic patients are simply on a deficient diet, or that the disease depletes their blood of the vitamin, and the deficiency, therefore, is the result, not the cause, of the disease ;94 or that the deficiency represents an inherent or acquired metabolic fault which may be an integral factor in the causation of the disease.87
Treatment.-There have been no outstanding new developments in treatment. Despite the supposed relationship between rheumatic fever and haemolytic streptococci, sulfanilamide seems to have no beneficial effect on the course of any features of the disease. Two groups of eight and fifty-eight patients in all stages of the disease were treated.66102 No benefits were noted; indeed, symptoms were often intensified and marked toxaemia was noted. Sulfanilamide may prove more useful in the pre- 9 per cent.60 Symptoms referable to the shoulders were out of proportion to roentgenographic changes, which were rarely marked. Rheumatoid arthritis of shoulders tends to be bilateral; it usually progresses slowly, generally without the exacerbations which affect weight-bearing joints, and often almost painlessly, to a stage of marked limitation unless early vigorous treatment is instituted.
Attention is being paid to two special clinical features, the effect of jaundice4l10' and of pregnancy42 45 on rheumatoid arthritis. Coincident with the development of intra-hepatic or obstructive jaundice, remissions in articular symptoms occurred in nineteen cases and lasted from five to eighty-two weeks. (Remissions lasting from four to 104 weeks occurred in nine cases of primary fibrositis and jaundice.) Relief of pain was complete in 63 per cent. of the arthritics, in all of the fibrositic cases; relief was notable but incomplete in 37 per cent. of the arthritic cases. Active articular swelling, muscular stiffness, soreness and fatigue also were reduced markedly or had disappeared, but residual articular thickening and stiffness from deformity were of course unaffected. As one person said, " When the jaundice came in the front door, the rheumatism went out the back door." The duration and completeness of remissions bore a general, but not a specific, relation to the intensity and duration of jaundice. Mild jaundice was ineffective. The phenomenon was evoked in rheumatoid arthritis by several types of jaundice, but it was not evoked when jaundice affected patients with certain other painful types of articular and neuritic diseases. Apparently in rheumatoid arthritis the phenomenon usually does not, but occasionally may, accompany jaundice from chrysotherapy. 45 Pregnancy has long been considered dangerous for arthritic women because disease of the joints is likely to flare up after parturition. Physicians42 45 recently have concluded that, regardless of the aftermath, pregnancy, like jaundice, initiates a physiologic state decidedly beneficial, at least temporarily, to patients with certain articular diseases, notably rheumatoid arthritis. The effects of thirty-seven pregnancies on twenty-two THE RHEUMATIC DISEASES patients (sixteen with rheumatoid arthritis, two with psoriatic arthritis, two with peri-articular fibrositis, one with intermittent hydrarthrosis and one with localised lumbar arthritis, presumably infectious) were studied; Twenty of the twenty-two patients obtained marked, generally complete, relief of articular symptoms during pregnancy and for variable periods thereafter. These twenty patients had thirty-four pregnancies, in thirty-three of which the phenomenon of relief appeared; it did not appear in a case of early tubal pregnancy, nor did three pregnancies favourably affect the arthritis of two additional women. With variations, the remissions generally began about the fourth week of pregnancy and lasted about four to six or more weeks, after parturition. Several patients noted relief on repeated pregnancies, in one case during each of nine pregnancies. 45 It seemed reasonable to suppose that the agents responsible for both of these phenomena (relief from pregnancy and from jaundice) are closely related, perhaps identical. " If the potent common denominator of these two phenomena can be discovered, progress in treatment may be expected." Meanwhile it becomes obvious that rheumatoid arthritis (and fibrositis) can no longer be regarded as necessarily relentless, uncontrollable diseases for which no rapid method of control should ever be expected. The pathologic physiology of these diseases is apparently rapidly reversible. It behoves physicians to learn how to stimulate in a practical way the beneficial mechanism so effectively stimulated temporarily by jaundice or pregnancy.
Instances of three features rarely associated with rheumatoid arthritis were reported:45 " opera glass hand " (la main en lorgnette of Marie and Leri), scleromalacia perforans and diabetes with resistance to insulin.
Pathology.-The focal collections of round cells commonly seen in synovial membranes in rheumatoid arthritis are considered by some to be specific for this disease, by others to be non-specific. Recent writers47'52 favoured the latter view.
Laboratory Data.-Arguments for and against the infectious theory were summarised. 44 The role of infected foci has not been clarified. A former strong advocate of focal removal reported2O his discouragement at the results thereof: of his 200 consecutive patients with rheumatoid arthritis, 70 per cent. had no demonstrable foci, 10 per cent. had doubtful foci, only 20 per cent. had definite foci, and only a few patients were improved PHILIP S. HENCH by removal of the definite foci. " As far as typical rheumatoid arthritis is concerned, it would appear that chronic focal infection plays a comparatively unimportant role." Others took a less positive stand."6 Still others77 repeated their view that many of the symptoms of this disease arise from disturbances of peripheral circulation and can be alleviated by correction of the latter. Some physicians86 94 continue to regard a deficiency of vitamin C as an important aetiologic factor, but have adduced no conclusive evidence thereof.
Treatment.-The conservative removal of obviously infected foci was generally recommended, not as a cure, but to improve the patient's general health. Vaccine therapy seems to be finding fewer champions; good results were noted by some physicians, but the majority considered vaccines of very limited value. Injections of chaulmoogra oil found little favour.45"97 Bee venom therapy received only faint praise,'M and results from actual bee stings were " discouraging."74 " Encouraging," but not striking, were the results from the intravenous and oral administration of ascorbic acid.86 Massive doses (80,000 to 160,000 U.S.P. units) of vitamin D were given daily to two groups totalling forty-seven patients; the majority were not improved; a few noted transient subjective improvement.1'" Chrysotherapy is being investigated in several research clinics, but reports of results are not yet generally available. In one series of cases"10 preliminary results were " disappointing," but no details were given. OthersM considered chrysotherapy of distinct value. Sulfanilamide has proved to be valueless.7" 6 Various attempts have been made to reproduce the analgesic effect of spontaneous jaundice by using bile and related substances. No significant results were noted by one physician4l'43 from the use ofnatural or synthetic bile salts, human bile, ordinary liver extracts, transfusions of jaundiced blood and experimental jaundice induced by toluylenediamine. Other physicians'-8" 6l observed no beneficial effect from the intravenous use of either bile salts (decholin) alone or bilirubin alone, but they reported that injections of the two together in fairly large doses daily for seven to twelve days produced an ameliorating effect. Of sixteen patients so treated fourteen experienced variable amounts of relief lasting from only a few days to several months. Elsewhere,'3 however, the work could not be satisfactorily corroborated. Twelve patients received from twelve to thirty daily intravenous THE RHEUMATIC DISEASES injections of bilirubin and decholin. Despite the production of a notable pigmenting hyperbilirubinaemia, little or no reliefwas noted in five cases, short incomplete remissions resulted for a few days only in six cases; one patient had a rather complete remission of symptoms lasting only three weeks. The procedure is still experimental, but the fact that the disease could be modified at all by such a novel method seems significant. The matter deserves further consideration.
STIL's DISEASE Clinical and pathological features were reviewed.45 80.105 In only about twenty cases have data obtained at necropsy been reported; such data concerning several new cases were noted.
PRIMARY OSTEO-ARTHRITIS "Osteo-arthritis of the same type seen by every radiologist today " affected the bones of a mastodon of the Post-Pleistocene Age recently found in North Carolina.21
A.,tiology.-Recent discussions on aetiology were mostly restatements of the usual ideas, and no striking new evidence for any one theory was presented. Metabolic rates are generally normal ;83 concentrations of vitamin C in blood are not deficient. 86 Treatment.-When a patient learns that he does not have a seriously crippling, ankylosing disease, " he will go home greatly improved because you have dispelled his fears."118 The usual remedies are recommended:45 rest, reduction of trauma, dietary correction of obesity, physical therapy and, in selected cases, peri-articular and intra-articular injections of 1 Uric Acid Problem.-By studying the offspring of Dalmatian hounds (" high uric acid excretors ") mated with collies (" low uric acid excretors ") it was found113 that " high uric acid excretion " is inherited as an almost completely recessive, nonsex-linked character, dependent on the presence of a single pair of mendelising genes. The genes underlying the " high uric acid excretion " and those underlying the production of Dalmatian spotting are resident in independent pairs of chromosomes. Such studies could and should be carried out on gouty families, particularly on the offspring of the union of a gouty and a nongouty person. Children and other relatives of patients with gout may demonstrate notable hyperuricaemia without (other) symptoms of gout.49
PSORIATIc ARTmEnRMS The percentage incidence of psoriasis was 2-6 among 1,000 cases of rheumatoid arthritis, but only 0-3 among 1,000 cases of osteo-arthritis ;2 hence the association of psoriasis and rheumatoid arthritis was considered " of real significance." Of the twentysix patients with psoriasis and rheumatoid-like arthritis, twelve had features sufficient for a diagnosis of " classical psoriatic arthritis." Two patients with psoriatic arthritis were markedly relieved of articular symptoms during pregnancy. 42 Massive doses of vitamin D (average dose 300,000 units) were given daily for five to thirty weeks to nineteen psoriatic patients, only two THE RHEUMATIC DISEASES of whom had arthritis. Symptoms referable to the joints were not relieved, but the psoriasis cleared entirely in three cases, was markedly improved in seven, and unaffected in the rest.45 MENOPAUSAL 
ARTHRALGIA
The characteristics of this condition as it affected fifty-three patients were described38 and included freedom from symptoms referable to the joints until after artificial menopause, then the appearance of articular pain, stiffness and tenderness without swelling or deformity, normal sedimentation rates, aggravation of menopausal symptoms by thyroid therapy and relief of menopausal and articular symptoms by estrogenic substance, generally 10,000 or more international units of progynon B given intramuscularly twice weekly for several weeks.
ARTICULAR PHYSIOLOGY By a modification of methods used to isolate chondroitinsulphuric acid from cartilage physicians71 obtained from synovial fluid a sulphur-free and phosphorus-free polysaccharide apparently identical with hyaluronic acid, the polysaccharide isolated from bovine vitreous humour, human umbilical cord and haemolytic streptococci (Lancefield, group A). Its presence in the lastnamed seems significant in view of the possible relationship of these bacteria to diseases of joints. The theory was presented10 that normal calcification of bone is maintained by an alternating ischsemia and hyperaemia, produced by the contraction and relaxation of muscles. Hyperwemia causes rarefaction, decalcification of bone and osteoporosis; a relative ischaemia produces consolidation of bone. When the circulation is maintained within normal limits, bone remains unchanged. If 
